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httpUse of the Gore Hybrid Vascular Graft in
a challenging high-lying extracranial carotid
artery aneurysm
Gianluigi Nigro, MD, Emanuele Gatta, MD, Gabriele Pagliariccio, MD, Carlo Grilli, MD, and
Luciano Carbonari, MD, Ancona, Italy
Extracranial carotid artery aneurysm is a rare condition with relatively signiﬁcant morbidity and mortality. When
surgery is not indicated, endovascular techniques are emerging as the preferred treatment. However, even this approach
may be contraindicated due to anatomic factors. We present a case of a high-lying extracranial carotid artery aneurysm
with challenging anatomy unsuitable for conventional or endovascular repair. After resecting the aneurysm, the carotid
artery was revascularized using the new Gore Hybrid Vascular Graft (W. L. Gore & Associates, Flagstaff, Ariz).
This straightforward procedure turned out to be safe and further reduced the cerebral ischemic time. (J Vasc Surg
2014;59:817-20.)Extracranial carotid artery aneurysm is an extremely rare
condition. Aneurysm resection and interposition grafting
was long considered the treatment of choice until the
recent development of endovascular techniques. Favorable
results with endovascular procedures have been reported,1
but procedural risks and long term outcomes are still
uncertain. High aneurysm location along with hostile
anatomy become a challenge when neither of the two
approaches can be safely performed. New technological
advances have expanded the treatment options in this
setting. The recently released Gore Hybrid Vascular Graft
(GHVG; W. L. Gore & Associates, Flagstaff, Ariz) is
composed of a tubular heparin-bounded expanded polyte-
traﬂuoroethylene (ePTFE) vascular graft with a nitinol stent
reinforced section at one end. This allows easy insertion and
deployment into a target vessel. We used the GHVG for
a sutureless revascularization of an aneurysmatic extracranial
internal carotid artery with minimal cerebral ischemic time.
CASE REPORT
A ﬁt 72-year-old female presented for investigation of a palpable
left laterocervical pulsatile mass without associated neurological
symptoms. The patient had past medical history of hypertension,
dyslipidemia, bilateral stripping saphenectomy, and left hemityroi-
dectomy due to neck trauma 35 years before. Color Doppler ultra-
sonography showed a 4-cm diameter carotid artery aneurysm. A
head and neck angiographic computed tomography scan (Fig 1)
conﬁrmed an isolated high-lying internal carotid artery aneurysm
(Fig 1) with intact intracranial circulation. The images werethe Division of Vascular Surgery, Ospedali Riuniti di Ancona.
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ogists, and neurosurgeons. The high extent of the sac appeared to
provide insufﬁcient exposure for the distal anastomosis of an inter-
position graft. The neuroradiologist also raised concerns about the
safety of introducing a covered stent into such angulated and
tortuous anatomy. In addition, the patient refused extensive open
surgery involving mandibular mobilization. After careful consider-
ation and discussion with the patient, an open repair using the
GHVG was planned, and informed written consent was obtained.
Under general anesthesia and transcranial cerebral oximetry
monitoring, the carotid arteries were exposed and controlled
through a classical laterocervical approach. Following heparin
administration and clamping, the aneurysm was resected, and
a 15% oversized 6-mm GHVG (Fig 2) was carefully deployed
distally through the arteriotomy under direct visualization, accord-
ing to the standard implantation technique described by Gore
(Fig 2).2 A vascular shunt was inserted to guarantee cerebral perfu-
sion while the proximal anastomosis was created at the carotid
bifurcation (Fig 3, A and B). Next, appropriate sealing and
anchoring of the endoluminal nitinol section was secured by wrap-
ping the aneurysmal sac wall around the graft. Postoperative
Doppler ultrasound conﬁrmed patency of the prosthesis with
normal ﬂow patterns (Fig 3, C).
The operation lasted 1.15 hours. Cerebral ischemic time prior
to shunting was 4 minutes. No regional hemispheric disparities of
oximetry levels were observed during shunting. The patient recov-
ered well from anesthesia and was dismissed on the 4th postoper-
ative day without neurologic complications. Antiaggregation
therapy with clopidogrel once daily was started.
A computed tomography angiography at 1 month showed
a patent graft without ﬂow impairments.
DISCUSSION
This is the ﬁrst report of applying a GHVG in the
supra-aortic trunks. Our result indicates that carotid aneu-
rysm repair using the hybrid vascular graft is feasible and
can carry minimal perioperative morbidity. We believe its
use in this setting has potential beneﬁts in cases of high-
lying extracranial carotid pathologies requiring grafting.817
Fig 1. Preoperative computed tomography angiography three-dimensional volume rendering of the carotid aneurysm
in relation to neck anatomy. L, Lateral view; P, posterior view.
Fig 2. Left, Illustration showing delivery and deployment of the nitinol section according to the “standard implan-
tation technique.” Right, Detail of the device showing the hybrid conﬁguration of the polytetraﬂuoroethylene (PTFE)
graft extending into a nitinol stent graft.
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aneurysm are well known.3,4 The main indication for
surgery is prevention of permanent neurological sequelae
arising from thromboembolic events.
Conventional surgical options include total aneurysm
resection with patch repair or graft interposition. Both
may require the introduction of a vascular shunt, so
adequate distal exposure is necessary to allow an anasto-
mosis. Incomplete exposure of the distal vessel interferes
especially with the repair of highly located aneurysms,
namely underneath the mandibular angle and the mastoid
process.5 Some authors recommend an extended cervical
incision combined with mandibular dislocation/subluxa-
tion, seldom osteotomy, to approach the very high internal
carotid portion,6,7 although these techniques could result
in nerve injury and temporomandibular joint complica-
tions. In this case, the patient decided that an adjunctive
mandibular procedure was too risky.
Endovascular alternatives are attractive in such cases.
Yet despite few encouraging short- and midterm results,
proper anatomic suitability and long term safety areundetermined. Coiling of a giant aneurysm may be jeopar-
dized by coil embolization or migration into the parent
artery. Instead, stent-supported coil embolization and stent
graft exclusion represent emerging approaches to extracra-
nial arteries aneurysms when landing zone anatomy is
favorable.8-10 Nevertheless, further study of long-term out-
comes and validation of initial ﬁndings is still required.
Since our patient preferred a surgical removal of the
mass, two issues had to be addressed: choosing a prosthetic
graft and obtaining a distal anastomosis as efﬁciently as
possible. The safety of PTFE grafts has been widely
described in carotid surgery, but the pitfall of a challenging
distal anastomosis in highly located carotid stumps remains
unresolved. After a thorough review of the current options,
we found the GHVG to be the most suitable approach.
The use of Viabahn-covered stents for sutureless anas-
tomoses in challenging anatomies has been reported by
several authors. The group of M. Lachat ﬁrst reported
the concept of a Viabahn-assisted sutureless anastomosis
in the so-called “Vortec” technique.11 Its use in debranch-
ing procedures of supra-aortic trunks registered a 91%
Fig 3. From left to right. A, Intraoperative picture showing proximal anastomosis creation on shunt. B, Final
appearance of the interposition Hybrid Vascular Graft in place. A small segment of the aneurysmal sac wall has been
wrapped around the nitinol section to obtain optimal sealing and stability. C, Immediate postoperative Doppler
ultrasonography showing graft’s patency with normal ﬂow patterns.
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complications.
An analogous technique named VIPS (Viabahn-
Padova-sutureless) was investigated by the group of
Padova.13 It allows a quick sutureless anastomosis of
inaccessible vessels during lower extremity bypass revascu-
larization after comfortably suturing a Viabahn stent to
a PTFE graft. Early and mid-term patency results are also
promising.14
The GHVG is the natural evolution of these proce-
dures. The heparin-bounded graft and stent are already
connected (Fig 2), guaranteeing in-line ﬂow while avoiding
ﬂow turbulence. The device was released in the European
market by Gore in 2012 and approved for hemodyalisis
access, lower-limb bypass grafting, aortic arch debranching,
and visceral revascularization.15 Bornak et al16 already
report a modiﬁed use in a visceral debranching procedure
with satisfying early patency.
Concerning the use of GHVG in carotid surgery, we
argue some special considerations. General anesthesia asso-
ciated with shunting is necessary due to extensive neck
dissection, and since there is limited evidence supporting
the predictive value of cerebral monitoring systems used
alone.17,18 Their association along with the GHVG allows
for a comfortable operation in otherwise technically
demanding conditions, furthermore reducing cerebral
ischemic time (4 minutes vs 30 minutes average19 in
conventional repair). That might correlate to improved
morbidity and mortality.
Perioperative complications related to stent graft inser-
tion have to be kept in mind. Unlike stent grafting in other
districts, stent infolding is unlikely thanks to the elastic
compliance of the carotid wall. Postoperative Doppler
ultrasonography, however, should be routinely performed
to scan for iatrogenic arterial injuries reserving completion
angiography in case of doubtful or laborious graft
deployments.
CONCLUSIONS
At present, there is a lack of data regarding the safety
and long-term patency of the GHVG, but previous reports
with similar composite implants are encouraging. Because
our follow-up time is relatively short, a review of the casewill be necessary in the future. At present, our experience
suggests a potential role in the treatment of challenging
supra-aortic pathologies, but we would not yet recommend
its routine use in carotid repairs until the proper indications
and safety factors have been more fully established. Further
evidence is required to validate the procedure.REFERENCES
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